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THE TELEGRAPHIC JOURNAL. 
Vor. V.—No. 95. 


TELEGRAPHIC PROGRESS IN 1876. 


In a resumé of telegraphic progress during the year 
1876 it can hardly be said that any striking novelty 
could properly find a place. No new system of 
telegraphy has been introduced during the year, 
nor has any startling discovery in connection 
with the science been announced; nevertheless, 
steady advance has been made, and improvements 
have been introduced of the highest importance, 
and attended with the most beneficial results. 

It may perhaps be found most convenient if in 
our glance at the onward steps which have been 
taken the general subject be divided into the four 
classes of improvements as regards— 

I. The Erection of open Wires. 

II. Covered Wires. 

III. Apparatus, and 

IV. General working. 


I. The Erection of open Wires.—The main 
feature deserving attention in connection with 
the open lines is the growing favour with 
which the compound telegraph wire is received. 
The prejudice which existed against it upon its in- 
troduction owed its origin in a great measure to the 
defective manufacture of the specimens which were 
submitted for trial. Now, however, that this has 
been greatly improved upon, and that the mechani- 
cal condition of the wire may be accounted almost 
perfect, large quantities of it have been employed 
in the colonies, and the tendency there seems to 
be to make use of it generally. Where the means 
of transit are difficult, the advantages which it 
holds out are self-evident, for it is not only the 
weight of the wire itself which is largely reduced, 
but that of all the other telegraphic plant, includ- 
ing tools as well as materials, is greatly diminished. 
In England nothing beyond experiment has yet 
been tried with it, although in these days of high 
speed working, where the effects of induction make 
themselves so seriously felt, there can be no doubt 


’ that the question must shortly be ventilated, and 


a decision as to its adoption either one way or the 
other be arrived at. 
The subject of insulation is one which 


requires no words to attest its importance; but 


notwithstanding the many attempts which have 
been made and are daily being made, it has 
advanced but little during the past twelve months. 
Glowing accounts reach us from other countries 


‘of the state of insulation there; but, strange to 


Say, the forms which give so satisfactory results 


in other lands, either fail signally or are no better 
than those employed in England, when subjected 
to the crucial test of our fogs and humid climate. 
Whether the much-needed improvement is to be 
looked for in the form or in the material is a 
question of the future; but many minds are now 
engaged upon the problem, and there is every 
reason to hope that before long a satisfactory 
solution of it will be arrived at. 


II. Covered Wires.—The growing feeling 
in favour of ‘a more extended system of 
covered wires is making itself evident over 
the whole world, and the most important 
improvement in connection with them is un- 
doubtedly that which has emanated from one 
whose name is so well known in connection with 
the subject—Mr. Willoughby Smith, of the Gutta- 
Percha Company. His experience of covered 
wires is second to none, and we believe that, after 
careful experiments, he has arrived at the con- 
clusion that the present form of covered wire isa 
mistake. The covering of tarred tape, instead of 
being an improvement, is positively a disadvantage, 
and tends to lower the insulation very materially. 
His form of covered joint submitted to the Society 
of Telegraph Engineers bids fair to be largely 
employed in the future, while his system of 
flush-boxes, which attracted so much attention at 
their recent Conversazione, deserves the most 
careful attention from all who are interested in 
this branch of the subject. In passing, it is 
worthy of remark that on the Continent covered 
wires are being largely adopted, while even in 
America the hostility se long exhibited against 
them is beginning to give way, and shows 
symptoms of eventually yielding in their favour. 

The type of submarine cable remains unaltered, 
and is for all practical purposes the same as that 
of the first cable. That some improvement is 
needed in this quarter is universally admitted; 
and though several forms have been put forward 
claiming public attention, none appears to have 
made sufficient headway to warrant its introduc- 
tion. The latest is that which was exhibited by 
Mr. W. T. Henley, at the Conversazione of the 
Society of Telegraph Engineers, and the essential 
principle of which is a perfect metallic coating by 
the employment of wires of different gauges. In 
this way he hopes to effectually exclude the 
teredo from the gutta-percha, which is so often 
destroyed by its ravages. In connection with 
this branch of the subject, a word is due to the 
new grapnel introduced by Messrs. Jamieson and 
King, of the Western and Brazilian Telegraph 
Company. The prongs, instead of being rigid, as 
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heretofore, are made movable under a tension of 
two tons; so that while retaining the cable, they 
yield, when brought into contact with rocks or any 
other obstacles in their way. 


III. Apparatus.—The apparatus employed in 
Telegraphy offers so wide a field for the 
theoretical as well as the practical engineer 
to exercise his ingenuity upon, that the in- 
ventions and alleged improvements in this 
quarter year by year become too numerous to 
even admit of their being so much as named, in 
the limited space at our disposal. 

Among the batteries the event of the past twelve 
months, in England, at least, has been the introduc- 
tion of Fuller’s Mercury Bichromate form. Apply- 
ing to the old bichromate battery the principle of 
self-amalgamation, through the introduction of a 
little mercury into the zinc cell, Mr. Fuller has 
succeeded in obtaining a battery which to a great 
extent combines the necessary requisites of high 
electro-motive force, low internal resistance, 
Constancy of action, and cheapness of material. 
This battery has already been largely taken up by 
many of the leading Railway Companies, and is 
everywhere spoken of, after an experience ranging 
from nine to twelve months, in the highest possi- 
ble terms. 

Clamond’s form of Thermo-Electric Pile, which 
last year seemed likely to obtain a foothold, has 
given way under the test of continued trial, and 
having exhibited more than one defect in its 
construction, it would seem to be almost banished 
from the field of competition. A rival, and it is 
believed a worthy successor, is likely to replace it, 
to a great extent, in the form invented by Messrs. C. 
and L. Wray, Jun., a full description of which hav- 
ing appeared in these pages,* need not further be 
alluded to here. 

The improvements effected in the mechanism 
of the apparatus are quite up to those of previous 
years, and working, which, owing to defects on 
this score, would have been impossible in earlier 
years, is now a matter of daily experience. 
Thomson and Jenkin’s automatic curb-sender, for 
use on submarine cables, has been successfully 
adopted, but rumours are at present abroad that 
the position so long held by their Siphon Recorder 
and Reflecting Galvanometer may be shaken by 
the introduction of a form of relay delicate 


enough to admit of the ordinary Morse being ~ 


worked on cables of any length. This rumour, as 
is often the case, seems to have little more than a 
basis of truth in it; upon short submarine lines 


* THE TELEGRAPHIC JOURNAL, No. 92, p. 307. 


this relay may be adopted, but on long cables the 
mechanical inertia, though apparently reduced to 
a minimum, is such as to prevent its ever coming 
into the field as a rival to the beautiful and deli- 
cate instruments above mentioned. This relay is 
patented by Messrs. Allan and Wright, and while 
in principle similar to a Siemens’ relay, carries 
with it an improvement in the shape of a jockey, 
fixed over the tongue of the ordinary relay, the 
movements of which are influenced by the small- 
est change of potential in the line. 


Lightning Protectors have claimed the usual 
amount of attention, the latest being that de- 
scribed in this Journal for December rst. 


The Telephone, amongst the novel apparatus of 
practical telegraphy brought out during the year 
1876, cannot be passed over unnoticed; but as a 
description of it would necessarily occupy more 
space than can here be allotted to the subject, we 
reserve the instrument for notice in a future num- 
ber of the Journal. 


IV. General Working.—Under the heading of 
General Working, the most important feature 
of the year has been the rapid spread of 
the Wheatstone automatic apparatus, not only 
in England but in the colonies as~- well. 
The advantages claimed for it are becom- 
ing daily more and more recognised as they 
become better known, and the system has undoubt- 
edly a great sphere of usefulness before it. 
Improvements have been introduced into it, the 
most prominent of which has been the employment 
of relays of low resistance, and the arrangement 
of the coils “‘for quantity,” so to speak, instead of 
for intensity. This suggestion emanated, we be- 
lieve, from Mr. Culley’s practical mind, and has 
increased the capacity of the circuits upon which 
the automatic apparatus is employed by as much 
as 15 percent. The successful duplexing of the 
Marseilles and Suez sections of the Eastern 
Company’s cables, by the employment of Muir- 
head’s artificial cables, is a fact which cannot be 
passed over unrecorded. 

On the whole, the year 1876, regarded from a 
telegraphic point of view, may be looked upon 
with satisfaction, for although so much remains 


_undone, the achievements of the past twelve 


months are by no means inconsiderable. The 
tendency has been onward, and if no fresh dis- 
coveries have been brought to light, the prac- 
tical results deduced from those already known, 
as well as the clearing away of the mists of preju- 
dice and ignorance, have alike contributed to 
the steady growth in the advance of Telegraphy, 
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THE ARLSEY RAILWAY ACCIDENT. 


Once again has the Christmastide of many a 
fireside been robbed of its cheerfulness, and 
misery made to supply its place, by a so-called 
railway “accident.” It is not on this occasion 
the breaking of a tyre, but an open collision in 
broad daylight, between a passenger train pro- 
verbial for the high rate of speed with which it 
travels, and a goods train, allowed to cross its 
track almost in its very face. 

Ordinarily an express train leaves King’s Cross 
for Manchester, &c., at 2.45. Between London 
and Peterborough this train is timed to run at an 
average of fifty miles an hour. On the 23rd of 
December, the traffic being, naturally for the 
season, heavy, this train was divided into two 
portions. ‘The first portion did not start punctual, 
but was two minutes late, thus taking its departure 
at 2.47, instead of 2.45. As it is with this first 
portion we have to do, it will be unnecessary to 
trace the movements of the second portion, and 
it may therefore be discarded from our minds. 
The train in question, then, consisted of fifteen 
vehicles, exclusive of the engine and tender, all 
being pretty well laden. It passed Hatfield at 
3.19, Hitchin at 3.34, and Cadwell at 3.36. After 
passing Hitchin snow and rain was falling, the 
rails were slippery, and the speed—the line at this 
point being on a falling gradient—apparently quite 
fifty miles an hour. The next station north of 
Cadwell is Arlsey, but between them is a signal 
station and crossway points, known as Arlsey 
Siding; and it was at Arlsey Siding the accident 
arose. 

Having traced the course of the down train, we 
must now refer to that of an up “ goods”’ which 
at 2.30 arrived at Arlsey Siding, where it was 
required to cross the down line in order to reach 
some sidings on the western side of the line. 
The points and signals of the Arlsey Siding would 
appear to be worked with locking gear, for, 
according to the evidence, it was not in the power 


of the signalman there to adjust the crossover | 


points for the up-goods to pass over the down 
road, without first setting the signals against any 
down train, and such, accordingly, was the case 
at the moment in question. The down signals 
were thus against the express train on the arrival 
of the goods, which, it is said, at once proceeded 
to cross over to the siding on the opposite side of 
the line. When midway in this operation three 
of the waggons, comprising a portion of those 
being shunted, left the rails, and almost at the 
same moment the down express was signalled 
from Cadwell. A flag was thrown to a man 
standing’by, and he ran with it to stop the train, 
but before he could reach the down distant signal 
the express passed him, and came into collision 
with the goods at a speed very little reduced from 
that spoken of. 

At 3.34 or about that time the down train 
passed Hitchin,’ for at that time Arlsey Siding 
received a signal from Cadwell to that effect. At 
3-36 it passed Cadwell, and was duly signalled to 
Arisey Siding. The collision is said to have 
occurred at 3.37. At 3.30 the goods train is said 
to have arrived, and at once, or nearly so, to have 


egg me to cross the line. We repeat these 
acts, because they are aJl important in their 
bearing upon what we have to say further on. 
We should also add the fact that the time at 
which the train left King’s Cross was known to 
the Arlsey Siding, and its running being well 
known, the time at which it would pass that 
signal-box must have been also sufficiently well 
known, to have enabled the signalman to form a 
fair estimate as to the amount of security which 
could attend the crossing of a train at the time at 


‘which the goods arrived there for that purpose. 


‘The evidence adduced at the Government 
inquiry was strongly against the driver of the 
express having paid proper attention to the Arlsey 
Siding signals until he was within them. But 
the later inquiry has thrown considerable doubt 
on this point. He however, with the fireman 
leaped or fell from the engine when within some 
200 yards of the point of collision, and both were 
killed. No evidence is therefore to be obtained 
from them, and the question as to what distance 
the distant signal could be seen by him will 
remain simply a matter of conjecture. 

The so-termed “ accident” may be traced to 
two causes. 

First, and primarily, to the want of a proper 
system for protecting the traffic under crossing 
operations. 

Secondly, to the want of efficient brake-power. 

With the last cause we have little to do except 
to express our regret at its existence; but with 
the first we feel it our duty to offer some remarks. 

We have seen that the goods train arrived at 
3-30, and that the collision occurred at 3.37. 
There was thus some six minutes during which 
the former might have crossed over the down 
line, and yet have been free of the down train, and 
anyone acquainted with railway operations would 
say that there was in this ample time for the 
purpose. But if so, and if the goods proceeded to 
do its work immediately on its arrival, how is it 
that the waggons were found to be off the road 
only at the moment when the down express was 
signalled as having passed Cadwell? Either the 
goods train must have idled over its work, or it 
did not proceed towards its execution till some 
moments after its arrival—that is, if it arrived at 
the time stated, viz., 3.30. Be this as it may, at 
3.34 Arlsey Siding received the signal to say the 
express had passed Hitchin. He knew that in 
aaother three minutes or so it must be at Arlsey. 
The goods must then have been crossing over the 
roads, or the waggons must have been even then 
off the metals.’ In either case it appears to us 
there was but one course open—viz., to stop the 
down train at Cadwell. The evidence goes to 
show that a discretionary power was vested in 
the signalman as to these shunting operations. 
He says it was not his practice to permit such 
when a fast train was approaching him from 
Hitchin, and yet it would seem pretty clear that 
in this instance, at all events, he had the road 
either actually fouled, or the points set for fouling 
it, when the signal announcing the departure of 
the express from Hitchin had been received by 
him. Had not the misfortune happened to the 
waggons, no doubt the goods would have been 
well out of the way in time for the passing of the 
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express. It was the misfortune all did not go 
well, and in this lies the lesson to be learnt from 
the practice pursued on this lamentable occasion. 

The object of block-signalling is to keep trains 
apart by a certain and defined interval of space—that 
is, that there shall only be one train on one set of 
rails within a given section of line at one and the 
same time. To give this effect at junctions—and 
any point at which a running road is intersected 
or broken into by a crossover road, or bya siding, 
is, to all intents and purposes, a junction—it is 
necessary to regard the roads on either side of the sec- 
tion fouled, or about to be fouled, as a part and portion 
of the section of the approaching train. Thus, in the 
case of the goods at Arlsey Siding, it was evident 
it must in crossing the down road foul the Arlsey- 
Siding-Cadwell section, and that during this opera- 
tion that section should have been blocked. Had 
this been done, the down express would have been 
held at bay at Cadwell, and all would have been 
well. 

It is to be hoped the lesson—although, and we 
say it with regret, it is by no means a new one— 
will not be lost, but that these companies which 
still permit crossing operations to be carried on 
under the protection of the junction or station 
signals only, will recognise the danger which 
attends such a practice. As regards the discre- 
tionary power vested in the signalman, we can 
only characterise it as in every way censurable. 
Men placed in positions such as that of signalmen 
should have but one plain course by which to 
steer; their duties should be as simple as possible, 
and encumbered by noconcern as to the steps it is 
most desirable they should take in moments of 
emergency, such as this. How can it be expected 
that men placed in such a position will be able 
to exercise that cool and dispassionate reasoning 
so necessary for the safety of life and property, 
where they are left in a position in which, if they 
delay the traffic, they are open to censure, whilst 
by a little risk, provided all goes well, they may 
not only avoid censure, but gain credit for facilitat- 
ing the traffic ? It is clear the duty of the manage- 
ment lies in enforcing rules such as shall not only 
absolve men in this position from any exercise 
of their own discretion, but shall, so faras the due 
observance of such rules can procure it, insure 
the lives of their passengers against accidents of 
this description. We are glad to find that the 
Great Northern Railway Company has already 
amended its system of working such points, and 
that the system now adopted is that which has 
always been advocated in these columns. We 
hope to see all other companies follow the same 
course. 


ON THE ELECTRIC CONDUCTIVITY OF 
WATER. 
In a paper recently communicated to the Munich 
Academy, M. Kohlrausch deals with this subject. 
To obtain as pure water as possible, he distilled 
the same water successively over permanganate 
of potash, caustic potash, and sulphate of potash, 
so as to destroy organic compounds, and keep back 
acids and ammonia. The water so obtained was 
then once more distilled through a platina cooler, 


whence it dropped directly into a platina cup, in 
which the resistance was then determined. The 
inner surface of this cup formed the one electrode, 
while a smaller and concentric cup formed the 
other. The mercury resistance of the intermediate 
space was empirically determined. 

The conductivities & thus obtained varied con- 
siderably, but they always remained under 1°3; 
the smallest value which M. Kohlrausch got, was, 
for 22° 

k x 10% = 0°72, 


But even of this number it cannot yet be affirmed 
that it really represents the electric conductivity 
of pure water. For by quick distillation the con- 
ductivity was increased, evidently by reason of 
liquid particles being carried off. On the other 
hand, however, a distillation as slow as one might 
choose, was precluded on two grounds. First, the 
already very pure water in the retort, notwith- 
standing pieces of platinum thrown in, readily 
gave-a coating on being slowly boiled. Secondly, 
the operation had to be accelerated because the 
distillate, by simply standing in the platina cup, 
soon began to acquire a greater conductivity. 

Although, therefore, the water above referred to 
might be of the purest then had, yet it cannot be 
asserted that it was perfectly pure, or that the 
value k = 0°000,000,000,072, is not merely to be 
regarded as an upper limit. 

For practice, indeed, this number even gives 
water the character of a galvanic non-conductor, 
for one can easily suppose that a column of the 
above-mentioned water, of 1mm. length, repre- 
sents the same resistance as a copper line of the 
same cross section, and a length about equal to 
the diameter of the moon’s orbit. The absolute 
alcohol of commerce conducted some four times 
better than the water. Renewed distillation 
brought the alcohol to’ x 10! = 0°34; or still 
only the half of the above number. For ether, 
k x 10! < ovor. 

The author communicates some proofs of the 
very sensitive reaction on the purity of water 
from its conductivity. By simply standing in the 
platina cup, under a tightly-enclosing bell-jar, one 
distillate increased in conductivity from k x 10! 
= 0°77, in five hours to 1°5, in twenty hours to 3°5, 
in eighty hours to 86, in forty-four days to 30. 
Tobacco-smoke increased the conductivity remark- 
ably in a short time. And when it was sought to 
test the water under the air-pump for an influence 
of dissolved gas, there occurred after evacuation 
an accelerated increase of the conductivity, evi- 
dently arising from the volatile acids of the some- 
what rancid fat. 

A millionth of Hz SO, or H NO; (i.¢., a drop in 
some sixty litres) produced in the water somewhere 
about tenfold the above conductivity. 

Lastly, it deserves to be noted, that the distilla- 
tion of water through a platina-cooler gave 
k x 10 = 2°4, but through a gas-cooler, three 
times the value, viz., 7°3. ; 

It is accordingly explicable how most of the data 
about water have presented many times greater 
conductivities than those found in the present 
case, or than the numbers given by Magnus and 
Quincke. On the other hand, it will be seen how 
convenient and delicate an agent for the purity of 
water is possessed by the chemist in electric con- 
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ductivity. The absence of all inorganic bodies, 
and ofthe majority of organic substances in water, 
can in this way be readily ascertained. 

It is also to be remarked, that various snow and 
rain waters examined gave conductivities between 
k x = and 19°8. Further observations on 
this point, by furnishing the simplest and most 
sensitive measure for a mean purity of precipitates, 
should be of interest in meteorology. 


SIR WILLIAM THOMSON. 


(Concluded from page 5.) 


No part of Sir W. Thomson’s work is more 
important than the share he has had in developing 
the dynamical theory of heat and the science of 
energy. His very earliest scientific effort was 
the defence of the fundamental theorem in 
Fourier’s theory of the conduction of heat, after 
it had been called in question by another 
mathematician. In 1848 he seized upon Carnot’s 
remarkable investigation of the conditions under 
which heat performs work, and made it the basis 
of his earliest suggestion of an absolute thermo- 
metric scale, absolute in the sense that tempera- 
tures as defined by it are independent of the 
properties of any particular substance. In 1849 
he published an examination of Carnot’s theory, 
in which he pointed out that the methods and 
results were of the highest value, although 
rendered imperfect by the assumption of the 
materiality of heat, an old view which had been 
almost disproved by the experiments of Davy and 
Rumford, and which was then receiving its coup- 
de-gréce at the hands of Joule. The rapid 
development of the new principles during the 
next few years under Joule, Rankine, Clausius, 
Helmholtz, and Thomson forms one of the most 
interesting chapters in the whole history of 
science ; but we cannot dwell on it here. Besides 
his work with direct reference to heat, in 1851 
Thomson applied the new theory to the absolute 
measurement of resistance and electro-motive 
force, as well as to electrolysis; and, a little later, 
to thermo-electricity. An earlier piece of work 
had been the experimental verification of the 
theoretical result arrived at in 1849 by his brother, 
Professor James Thomson, that the melting point 
of ice and other bodies which expand on solidify- 
ing is lowered by pressure, while that of those 
which contract is raised, a result of the highest 
interest as offering a key to the difficult question 
of glacier motion, and as explaining how the earth 
may be—as Sir William Thomson has since 
shown it is—solid throughout, in spite of its high 
internal temperature. 

But by far his most striking contribution to the 
science of energy was made in April, 1852, when 
he communicated to the Royal Society of 
Edinburgh a short and at first sight insignificant 
paper “On a Universal Tendency in Nature to 
the Dissipation of Mechanical Energy.” This 
paper contained the discovery, based on the 
investigations of Fourier, regarding the condyction 
of heat, and on the second law of thermo- 
dynamics, that in all transformations of energy 
there is certain loss of availability for further 


transformation, and that consequently the whole 
energy in the universe tends to assume one form— 
that, namely, of uniformly diffused heat—in which 
nothing short of creative power can effect any 
further transformation. This is equivalent to 
saying that the present order of things is in a state 
analogous to that of a wound-up clock, which is 
slowly, but surely, running down. The discov 

of the Dissipation of energy, the honour of whic 
is solely due to Thomson, is one of those 
magnificent generalisations which here and there 
mark the gradual advance of experimental science, 
and which, besides their immense intrinsic value, 
open up a prospect of discovery altogether un- 
thought of before. What future developments 
may result from this theory it is impossible even 
to guess; but already, in its author’s hands, it 
has been most fertile in its applications to such 
questions as the age of the sun’s heat, and the 
internal temperature and age of theearth. Thom- 
son’s determination of a numerical limit to the 
time during which our planet has been fit for the 
support of life has almost revolutionised geology, 
and profoundly affects the whole question of 
evolution. 

In this necessarily imperfect sketch we can only 
refer to one other great addition which Thomson 
has made to pure science, and which is undoubt- 
edly the loftiest flight of his scientific imagination. 
From the time of Democritus the atomicity of 
matter had been a subject of much speculation, 
the early philosophers holding that atoms were 
“strong in everlasting singleness,” because of 
their being solid and ‘infinitely hard. That there 
are such things as atoms, that is to say, that the 
various kinds of matter are not infinitely divisi- 
ble, is a view which chemical discoveries, and 
more recently the revelations of the spectroscope, 
have greatly strengthened. But the infinitely 
hard atom was not an easy thing to swallow, and 
so early as by Hobbes the question was raised 
whether the property of atomicity could not be 
secured by the existence of certain modes of motion 
in a fluid filling all space. Nothing came of it, 
however, until after Helmholtz had investigated 
mathematically some of the properties of vortex 
motions in fluids, and Tait had devised his beauti- 
ful “‘smoke-ring” experiments to illustrate the 
researches of Helmholtz. When Tait was show- 
ing these experiments to Thomson in 1867, the 
latter immediately saw that here was a state of 
motion which, if imagined to exist in a primordial 
fluid, might possibly explain all the known proper- 
ties of matter. Suppose the whole of space to be 
filled by an infinite, homogeneous, intangible, 
incompressible, frictionless, immaterial, — yet 
substantive fluid, for it must possess inertia; and 
suppose that a portion of this fluid is thrown into 
a state of vortex motion, such as we may some- 
times see a portion of air thrown into by the blast 
from the funnel of a locomotive, or the discharge 
of a big gun, and you have one of Thomson’s 
atoms. Nothing short of creative power could 
either set it in motion or bring it to rest. It is 
completely differentiated from the rest of the fluid, 
and it becomes capable of affecting our senses 
simply in virtue of its motion. Destroy that, and 
you annihilate matter. The conception that mat- 
ter is constituted by the motions of a subtle fluid 
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(whose ultimate atoms, for aught we know, ma 

in turn be modes of motion of a still subtler fluid, 
and so on, ad infinitum) is equally fertile and 
daring. Thomson has already shown that it 
accounts for many known physical laws, and it 
has not been proved inconsistent with any. 
Much, however, remains to be done before it can 
be ranked as an established fact, and one can 
easily understand the declaration which the writer 
has heard Sir William Thomson make, that since 
this idea occurred to him he has looked on every 
moment which has not been spent in its elucida- 
tion as, comparatively speaking, so much wasted 


me. 

Sir William Thomson’s improvements in Navi- 
gation are numerous and important, and have a 
special interest for electricians, both as arising 
out of their author’s connection with, and as 
finding rich application in, submarine telegraphy. 
Sumner’s method of determining a ship’s place at 
sea—the most philosophic of all methods, and by 
far the best for cable work—has been much simpli- 
fied by the publication, a few months ago, of 
Thomson’s Tables for facilitating its application. 
His invention of deep-sea sounding by wire is 
familiar to many of our readers. By the addition, 
last autumn, of an air pressure-gauge which 
registers the maximum depth attained by the 
sinker, he has made it possible, and even easy, to 
take soundings in comparatively deep water, from 
a ship going at full speed. His plan of sounding 
has already done good service in telegraphic work, 
and is certain before long completely to supersede 
the old hemp-rope method. Lately he has given 
much time and pains to the improvement of the 
mariner’s compass, and has produced an instru- 
ment not more remarkable for its dissimilarity in 
appearance to all previous forms of compass, than 
for its superiority over the best of them in the 
qualities of steadiness and small frictional error, 
as well as for the ease with which it admits of the 
practical application of the methods of correcting 
the deviation due to ships’ magnetism, which were 
laid down by Airy and Archibald Smith. 

Want of space obliges us to pass over with the 
barest mention his application of the Morse code 
to make lighthouses self-declaratory; his beauti- 
ful apparatus both for recording and predicting the 
tides, and his researches on the same subject; and 
his new astronomical clock giving continuous and 
practically uniform motion. 

Sir William Thomson’s scientific partnerships 
deserve notice. His association with Varley and 
Jenkin in telegraphic work has been already men- 
tioned. In his researches on heat he did much 
experimental work in conjunction with Joule; and 
his name will always be associated with that of 
another distinguished physicist, Professor Tait, 
along with whom he published, in 1867, the first 
volume of the well-known treatise on “ Natural 
Philosophy.” 

Sir William Thomson is a Doctor of Laws of the 
Universities of Cambridge, Edinburgh, and Dublin, 
and a D.C.L. of Oxford. He has received the 
Royal Medal of the Royal Society of London, of 
which he is a Fellow, and the Keith Prize of the 
Royal Society of Edinburgh, of which he is Presi- 
dent, an office which he also holds in the Philo- 
sophical and Geological Societies of Glasgow. In 


1871 he was President of the British Association, 
when in his address he gave a suggestion as to a 
possible origin of life on the earth, which excited 
a good deal of notice. He has three times presided 
over Section A of the same body, the last occasion 
being the recent Glasgow meeting, when he made 
no fewer than thirteen original communications. 
He was President of the Society of Telegraph 
Engineers for 1874. In 1871 he was elected to an 
honorary fellowship of St. Peter’s College, of which 
he had ceased to be a Fellow on his marriage in 
1852. 

So long and so varied a course of scientific 
achievement, still year by year being freshly ex- 
tended by the unflagging zeal of its author, places 
Sir William Thomson in the very first rank of 
physical philosophers, and even raises him to that 
eminence on which, up to his time, Newton had 
stood alone. Seldom, indeed, do we meet with 
such a union of brilliant imagination with the 
mathematical power to check and guide it, and 
the experimental skill and insight to supply it with 
materials on which to work. ‘To these he adds the 
keenest practical intelligence and mechanical skill, 
and a ceaseless activity and earnest devotion that 
infects every one around him. This much the 
story of his work sufficiently tells, but it is only 
those who have had the rare privilege of personal 
intercourse with him, to whom his work is the 
noblest pattern, his presence the best encourage- 
ment, and his praise the highest reward, that can 
rightly appreciate his simplicity of character, 
singleness of aim, and tender concern for the feel- 
ings of others. 

J. A. E. 


OBITUARY NOTICE. 


THE last day of the past year deprived the Tele- 
graph world of Mr. W. H. Shaw, one of the 
Divisional Engineers at the Post-Office, at the 
early age of thirty-six. He entered the service of 
the Submarine Telegraph Company about twenty 
years ago, and became General Superintendent of 
the United Kingdom Telegraph Company. At the 
tiansfer of the Telegraphs to the State he was ap- 
portioned to the North-Eastern Division, and his 
activity, generosity, and kindness of heart, gained 
him many friends. He was buried on Thursday, 
the 4th instant, and was followed to the grave by 
many of his brother officers. 


Hotes, 


Tue storms of the past few weeks have worked 
great havoc on suspended telegraphs throughout 
the country, and the question naturally presses 
once more: ‘ How are our telegraphs to be made 
more secure?” In this connection a special 
interest attaches to the endeavours now being 
made in various quarters to render the use of 
subterranean lines generally practicable. 

On Saturday evening, the 3oth ult., Prof. 
Barrett lectured to a large audience at South 
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Kensington, on some practical applications of 
electricity. Having shown at the outset how an 
electrical current could be produced by immersion 
of a silver spoon and an iron nail into vinegar and 
water, he described the practical methods of pro- 
ducing currents, described how their effects are 
utilised in the reflecting galvanometer, as used in 
cable-signalling, the electric bell, the Morse 
system of impressing dots and dashes on a strip 
of paper, the “‘ Sounder,” &c. By the kindness of 
the Post-Office authorities, instruments and 
skilled operators were present, and messages were 
transmitted from one end of the hall to the other, 
as in actual practice. The lecturer further de- 
scribed Sir Charles Wheatstone’s Alphabet tele- 
graph, and Messrs. Yeates’ improvement by which 
the needle can be made to work both ways. A 
recent French application of the Sounder to 
military purposes, Wheatstone’s automatic trans- 
mitter, duplex telegraphy, the application of the 
magneto-electric current for various purposes, as 
fire and burglar alarms, &c. (as proposed by the 
Exchange Telegraph Company), and Bell's tele- 
phone, were explained in succession. After 
describing how electricity is applied to firing 
torpedoes, Prof. Barrett concluded his instructive 
lecture with an expression of regret (cordially 
endorsed by the audience) that our museums are 
not better utilised by making the attendants 
capable of popularly explaining their contents, 
and that the National Loan Collection of Scien- 
tific Instruments had been closed, instead of being 
formed into a nucleus for a national gallery of 
science. 

We regret to hear of the death of Alexander 
Bain, best known as inventor of the electro- 
chemical telegraph; and of that of Alfred Smee, 
whose name is also familiar in electrical science. 


The Eastern Extension, Australasia, and China 
Telegraph Company has submitted a proposal to 
the Secretary of State for the Colonies to laya 
duplicate cable between Penang and Rangoon. A 
conference of representatives of the various Aus- 
tralian colonies is to be held shortly, to consider 
the whole question of telegraphic communication 
between the group and Europe. 


An excellent Submarine Telegraph Map of the 
World, showing the existing telegraph cables at 
December, 1876, as:also new lines projected and 
connections on land, has just been published for 
Mr. William Abbot, by Bates, Hendy & Co. With 
the information it communicates at a glance, and 
its pictorial setting, it should be found a useful 
and pleasing addition to the office or study wall. 
A sheet of equal size accompanies it, giving an 


analysis of the Submarine Telegraph Companies 
in the world, December, 1876. 


Among several new sensation dramas which 
have just appeared in Paris the most attractive is 
one called “‘A Drama on the Sea-bottom,” at the 
Théatre Historique. Its success seems to be due 
rather to the brilliant scenery and stage machinery 
than to any great literary value. The plot is 
briefly this. A French engineer, Sartene, loves 
the daughter of an American millionaire, Reginald, 
who embarks for- Europe, in the * Washington,” 
with the view of selling a large number of 
valuable diamonds. The ship is burnt, and he 
and his wife are lost. This forms the first scene. 
Sartene has found in an American engineer, 
Morton, a rival for the hand of the fair Emily. 
These two sail along with a third engineer named 
Karl, in the ‘‘ Great Eastern,” to lay a telegraph 
cable between Europe and America. Out of 
malice Karl cuts the cable, and frustrates the 
expedition. The Great Eastern has to come to 
anchor and seek for the severed ends on the sea- 
bottom. The three engineers, along with a 
marine, in diver’s costume and provided with a 
Bazin lantern, are seen descending from the bow- 
sprit into the water by a rope ladder (the 
decorations representing the sea are made 
gradually to rise), while an electric light illumin- 
ates the scene, showing a number of fishes, &c. 
On reaching the bottom they find a quantity of 
wreck and some corpses; among the latter those 
of Emily’s parents. Karl is caught by Sartene in 
the act of “annexing” the casé of diamonds. 
Thereupon he promptly cuts with his axé the 
caoutchouc-tube which supplies Sartene with air, 
and the latter is carried off with the water. So 
ends the drama proper on the sea-bottom. 
Morton is afterward accused of the murder of his 
rival, and the case is like to go against him, when 
Sartene, who has been wonderfully rescued, turns 
up for his deliverance. The piece closes with 
Sartene magnanimously giving up all his claims to 
the hand of Emily in favour of Morton. Karl, 
hunted by the police, flings himself from a pre- 
cipitous rock into the sea. 


The Dutch Society of Sciences at Haarlem has 
offered a gold medal for the best answer to the 
following question What are the meteorological 
and magnetical periodic changes which may be 
considered to be in a well-established relation 
with the period of solar spots?” The answers 
must have a motto, and be accompanied with a 
sealed letter containing the name of the author. 
They should be sent before January 1st, 1878, to 
the Secretary, Prof. von Baumhauer, Haarlem. 
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A new telegraph convention was lately concluded 
between Germany and Sweden, and came into 
operation with the New Year. The Swedish 
Government had objected to adopt the word-tariff 
system (for both countries), proposed by Germany ; 
this being so essentially a departure from the 
views of the International Telegraph Convention. 
The new system is accordingly of mixed character. 
A telegram presented in Sweden, to be sent to a 
German address, will be charged 3 crowns (a little 
over three shillings) for the first twenty words, 
with addition of half the tariff for ten words in 
addition. A telegram, on the other hand, pre- 
sented in Germany, to be sent to Sweden, is 
charged for according to the word-tariff; the 
sender first pays a charge of forty pfennig, with- 
out reference to the number of the words, and in 
addition, twenty pfennig for each individual word. 


The Turkish Government has, since the Eastern 
Question attracted the attention of Europe, taken 
upon itself to exercise a supervision over the 
telegrams which are handed in at Constantinople 
for transmission to Western journals. According to 
Truth, the Times, the Daily News, and the Standard 
at once declined to submit to this censorship, and 
have managed by means of ciphers and sending 
by circuitous routes to prevent the Turkish 
Government from conveying without fear of con- 
tradiction its own impressions of passing events 
in Europe. 

TRAFFIC RECEIPTS. 


Cuba Submarine Telegraph Company for 
October, £1,974. Messages in December, 2,512, 
estimated to produce £2,599, against 2,665 
messages producing £2,500 in December, 1875. 


Direct Spanish ‘Telegraph Company, for 
December, £859, against £1,375 in December, 
1875. 

Western and Brazilian Telegraph Company, for 
December, £12,708, against £9,712 in December, 
1875. 

Great Northern Telegraph Company, for 
December, 323,256 francs, against 375,315 francs 
in December, 1875. ‘Total, 1st January to 31st 
December, 1876, 4,895,757 francs, against 
4,155,905 francs in 1875. 


Direct United States Cable Company, for week 
ending 30th December, £2,600. 


City Hotes. 


Old Broad-street, 15th January, 1877. 
ComPARATIVELY little has been heard since the opening 
of the year of the “joint-purse” arrangement or 
amalgamation scheme between the rival Atlantic 
Companies. The only result of the wordy warfare 
which was waged seems to be the establishment, on a 
sounder basis than ever, of the Direct Company. 
‘The facts and figures in connection with both have 


now been placed so clearly before the public, that 
little room for doubt can be left as to the relative value 
of the two undertakings, while “ Direct ” shareholders 
can easily judge for themselves what advantages would 
accrue from their handing over to Messrs. Pender and 
Co. the property which has been hitherto so excellently 
managed for them. Toall who take an interest in this 
subject we recommend the circular of the ‘‘ cautious 
shareholder.” Who he may be we cannot say; bit 
judging from the “canniness” which he exhibits, as 
well as the logical marsha'ling of his facts—* those 
chiels that winna” ding—he fitly deserves the epithet 
which he has claimed for himself. 

The Anglo Company, after placing £25,000 (is it 
enough ?) to the credit of their renewal fund, are to 
declare the following dividends at their next half-yearly 
meeting to be held in the early part of February:— 
1} per cent. on the Ordinary Consolidated Stock, for the 
half-year ending December 31st: 24 per cent., on the 
Deferred Stock for the same period; £22,000 after 
paying these will be carried forward to the next 
account. This makes 4} per cent. as the total annual 
dividend on the Consolidated Stock for 1g76, compared 
with 5 per cent. for each of the two previous years. 
On this enormous capital of £7,000,000, even 44 
cannot in these days be regarded as otherwise than a 
handsome dividend, and bespeaks, if nothing else, 
good management on the part of those in whose hands 
the working of the cable mainly rests. 

At the meeting of West India and Panama 
Company, held on the 2gth ult., ‘the proposals for 
the reconstruction of the undertaking were” we are 
assured, “ duly confirmed.” No doubt they were, and so 
would any which could hold out a gleam of hope to 
the holders of the Ordinary Stock of a dividend being 
declared upon their shares. We shall watch with 
interest the result of the “ duty confirmed proposals.” 

The shares of the Western and Brazilian Company 
stili languish, to all appearance hopelessly, in the 
neighbourhood of 5, varied by an occasional run down 
to 4. Why this should be so, is asked by many who, 
without regarding Brazil as the El Dorado of the 
West, still know it to be ‘ta land flowing with milk and 
honey,” with a splendid future, offering a grand field for 
telegraphic enterprise Lefore it. The Western and 
Brazilian Company having virtually a monopoly, so far 
as the rich Eastern coast of the South American Con- 
tinent is concerned, not only be it understood for inter- 
nal messages originating there, but for those passing 
from Europe and the world generally as well, can yet 
command next to no confidence so far as investment 
in their shares goes. 

Various causes must no doubt have contributed to 
bring a property which, to all outward appearance, 
might have been made of more than ordinary tele- 
graphic value, to so lamentable a condition as it is. It 
is unnecessary to go far to seek for some of these. 
Dismissing the rumours which every now and again 
are circulated as to the condition of portions of the 
Hooper's Core supplied to the Company, there seems to 
be great reason for believing that their cables are not 
altogether sound. The constantly-recurring breakages 
which keep their repairing ship, the ‘ Investigator,” 
tolerably well occupied, indicate that there must have 
been “ a screw loose,” either in the manufacture or the 
laying of their cables. The rocky bottom and 
dangerous coast have much to answer for; but the 
dangers to be encountered are not altogether insur- 
mountable. A carefully-executed preliminary survey, 
with reliable soundings, would have furnished data 
upon which types of cable strong enough to resist any 
abrasion or risk of accident from a similar cause might 
have been constructed. Was this careful survey ever 
executed? Lut apart from this altogether, so rich 


was the field, that we had almost said with cables 
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of any sort the undertaking ought to have proved a 
success; and a good dividend should have. been 
realised, had the Company only confined their efforts 
within reasonable limits. The length of cable belong- 
ing to the Western and Brazilian Company is roughly 


about 3,700 miles, the main sections being as fllens — 
ilies. 


Monte-Video to Rio Grande ........+.-+0+ 
Rio Grande to Rio de Janeiro ..........-- 
Rio de Janeiro to Bahia .....eeeseeeeeeeee 
Bahia to Pernambuco 
Pernambuco to Para 


3700 

Had the Company confined themselves to about 
2,500 miles of cable, and laid that from Pernambuco 
to Monte-Video, touching at Bahia, Rio de Janeiro, 
Santos, Santa Catharina, and Rio Grande on the way, 
it is not too much to say that no more prosperous 
Telegraph Company wou!d have been in existence, and 
no sounder financial investment than their sharcs 
could have been looked for. But weighted as they are 
with 1,200 miles from Pernambuco to Para, of what— 
perhaps rot altogether their own fault—is positively 
worse than useless cable, and likely to remain so for 
an indefinite number of years, the prospects of the 
Comp: ny are, in our opinion, gloomy in the extreme, 
and it seems to be almost approaching the time 
when, like their neighbour, the West India and 
Panama, they should “duly confirm some proposals 
for the reconstruction of the undertaking.” 


Proceedings of Societies. 


THE SOCIETY OF TELEGRAPH ENGINEERS. 


Tue Annual General Meeting of this Society was held 
at the Institution of Civil Engineers, 25, Great George- 
street, on the evening of Wednesday, the 13th ult. 
Mr. C, V. Walker, F.R.S., President, in the chair. 

The Presipent informed the members that a very 
handsome marbie bust of the late Sir Francis Ronalds 
had been presented to the Society by Dr. C. W. Siemens, 
its first President, and that in addition a number of 
valuable presents in the shape of portraits, cable speci- 
mens, and forms of apparatus, had been given to the 
Society by Mr. Latimer Clark, Mr. Frank Webb, and 
the President. 

A long list of new candidates for admission into the 
Society was announced, and the Acting Secretary then 
proceeded to read the Annual Report of the President 
and Council to the members. After acknowledging 
the great obligation under which the Society lay to the 


_ Institute of Civil Engineers, the Council went on to 


state that the appointment of local honorary secretaries 
throughout the world had proved so beneficial, that they 
were extending their number wherever it was desirable. 

The number of candidates for admission has gone 
on increasing satisfactorily during the past year, and 
the total of all classes is now clese upon 8e0. The 
proportion of associates to members was very large, 
and the Council, after pointing out that many who had 
been elected into the former grade had now acquired 
a sufficient standing to warrant their admission into 
the latter, invited applications from the associates with 
a view totheir transfer. Thenumber of papers already 
in hand, or promised, was almost sufficient to occupy 
the evenings of the entire session, and the only draw- 
back to the success of the Society was, it was stated, 
the difficulty in obtaining the arrears of subscriptions. 
The payment of outstanding debts by those who were 
still in arrear was pressed home with great urgency, 
and it is to be hoped may not be without effect. 


The adjourned discussion on Mr. Andrew Jamieson’s 
paper “On a New Form of Lightning-Protector for 
Lines and Apparatus,” was re-op-ned by the President,” 
who remarked upon his form of Bobbin Lightning-Pro- 
tector mentioned at the last meeting, and after havin 
explained its construction, exhibited some whiclf ha 
been fused and otherwise damaged by lightning. The 
Acting-Secretary then read a communication from Mr. 
John Aylmer, the Honorary Secretary of the Society 
for France. Accompanying Mr. Aylmer’s letter were 
two forms of Lightning-Protector employed by the 
French State Telegraphs, which he now presented to 
the Society. The first of these protectors was enclosed 
in a strong and water-tight cast-iron box, two sides of 
which were strongly glazed, to allow the interior to be 
readily inspected. In the interior of this box were 
two brass plates, each carrying 300 fine silvered 
points, which were opposcd to each other, and 
separated by a uniform distance of about one millimetre. 
The lower plate was in electrical connection with the 
cast-iron box, which is itself when in use connected with 
earth. The upper plate was insulated by means of 
ebonite washers from the box, but had two insulated 
terminals connected to it passing through the top. To 
these are brought the line and instrument wires 
respectively. This form is intended to be employed 
outside the station. 

The second protector consisted of three brass plates 
one above the other. The top plate carrying two 
hundred silvered points was insulated from the one 
below it, upon which its points projected, by ebonite 
washers. This in its turn was insulated from the 
lowest by a thin sheet of gutta-percha tissue. The 
first and third plates were in communication with each 
other by means of two brass clamps, which served to 
keep the whole together, and were connected to earth. 
The middle plate carried two terminals for the recep- 
tion of the line and instrument wires. Thus the 
lightning cither escaped to the plate below through the 
tissue, or above by means of the points. The whole 
was enclosed in a wooden box, and was intended for 
use Within a station. 

Mr. Lavimer CLARK brought before the Society 
a form of Lightning-Guard of novel principle, a model 
of which was exhibited. It consisted of ihe usual two 
plates of iron or brass, separated by ebonite washers. 
Ihe points, however, instead of being fixed, were 
movable in a vertical direction, through holes pierced 
through the upper plate for that purpose. The points 
were surmounted by a small knob or head, whose 
weight allowed the points to rest upon a thin piece of 
carbonised paper placed on the lower or earth plate. 
The advantage Mr. Latimer Clark claimed for this 
arrangement was that the points could be easily 
brought nearer to the earth plate, than they could by 
the use of ebonite washers alone, and that whatever 
number of points were used, they must all be separated 
from the earth-plate by a uniform distance. 

Mr. TREUVENFELD remarked upon the principles 
and construction of Mr. Jamieson’s form of protector, 
and expressed the opinion that whenever the station- 
clerk could not at a moment's notice examine the 
protector at the station if a fault occurred, or when 
tools were required to inspect the internal arrange- 
ments, uncertainty and dissatisfaction were sure to 
follow, and jor that reason he preferred the old form 
of Siemens plate-protector. 

Mr. W. H. Preece then entered upon the whole. 
subject of Lightning-Protectors at considerable length 
Starting with the assertion that our lines in England 
suffer more from atmospheric electricity than those of 
any other country, Mr. Preece gave several interesting 
Statistics as to the damage done io telegraph plant and 


apparatus by ligthning; and having explained the 


| 
| | 
| 


THE TELEGRAPHIC JOURNAL 


[January 15, 1877 


various forms in which lightning develops itself, as well 
as the results of lightning discharge, he entered into a 
historical survey of the apparatus which had been de- 
vised for protection against it. In conclusion, he 
pointed out the requirements of a thoroughly efficient 
protector, and argued that until we had a thoroughly 
— protector, which would save our apparatus from 

estruction without breaking down the circuit, we could 
not be said to have reached perfection, 

Mr. Saunpers, of the Eastern Telegraph Company, 
gave an iteresting account of the damage done b 
lightning on that Company’s lines, after which the dis- 
cussion was closed by the President's moving a vote of 
thanks to Mr. Jamieson for his interesting and valuable 
paper, which was carried by acclamation. 

The ballot for the election of the President and 
Council for the-ensuing session was closed at half-past 
eight; and Mr. Langdon and Mr. Despointes, the 
appointed scrutineers, then handed in the result of the 
examination of the balloting papers, which was as 
follows :— 

PresipENts—Professor Abel, F.R.S. 

V.ce-PRESsIDENTS—Major J.U. Bateman Champain, 
Carl Siemens, M.I.C.E., W. H. Preece, M.I.C.E., 
Professor G.C. Foster, I’.R.S. 

Members—Professor W. G. Adams, F.R.S., H. G. 
Erichsen, Colonel Glover, Edward Graves, Charles 
Hockin, M.A., C.E., Capt. Armstrong, R.E., Willoughby 
Smith, Robert Sabine, C. E. Spagnoletti, Capt. 
Anderson, R.E., C. F. Varley, F.R.S., M.1.C.E. 

Associates—Frederick Higgins, H. R. Kempe, E. 
T. Truman. 

The meeting then adjourned. 


SIMULTANEOUS IGNITION OF MINES. 


(Concluded from page 332.) 


WituovuT going too much into detail, it is sufficient 
to state, what both theory and experiment establish, 
that when fuses are united in series the current which 
is strong enough to ensure the explosion of two will 
explode any greater number, if they be carefully tested 
to secure uniformity; also, that unless a current which 
deflagrates the fine wire be used, some fuses are 
almost sure to fail. For type A this current is 1.03 
webers, or more than double that required to explode 
a single fuse. But even this strength of current is not 
sufficient toensure explosion in series, as the following 
table derived from many hundred measurements 
demonstrates :— 


TRIALS WITH FUSES COUPLED IN SERIES. 


Type A. | 
| 


Type D. 


Currents vary ing | Per cent 
from fai 


Currents varying | Percent | 
from | 


fail. 


webers. webers. 


1.0 to 1.2 0.40 to 0.45 


1.2 4, 1.3 0.45 5, 0.50 


0.50 4, 0.55 
1.4 0.55 3, 0.60 


1.5 & more. 0.60 ,, 0.65 


0.67 & more 


Hence, it would not be absolutely safe to assume C 
to be less than 1.5 webers for type A, nor less than 
0.67 for type D, in the general formule given above. 

‘There is, however, one particular case which must 
not be overlooked—viz., where a simple derived circuit 
is arbitrarily chosen, or in other words when n is 
assumed to be unity. Evidently with this system 
of connections the most sensitive fuse will explode as 
soon as the minimum needful current traverses it; and 
by so doing it will increase the current flowing through 
the others, some of which in their turn may now 
detonate. Hence, if the minimum current required to 
fire a single fuse be passed through the group, an 
explosion will probably occur in a rattling volley like 
the fire of a skirmish line. To this case the general 
formule are inapplicable, since from the manner in 
which they have been deduced no arbitrary value can 
be assigned to n; use must, therefore, be made of Eq. 
(1), from which, when n = 1, we find :— 


E—FC 
(6) 


N = 
C (R; + L) 


In this equation the value of C is independent of 
time—or, in other words, for type A it is 0.45 webers, 
and for type D, 0.28 webers. 

In like manner, if the fuses be arbitrarily united in a 
single series, the general formule are inapplicable ; 
but the number which can be exploded will be found 
from Eq. (1) to be: 


E—C(R, + L) 
CF 


This second case js not likely to mislead—because C 
must have the value pertaining to two or more fuses, 
i.c., for type A it must be 1.5 webers and for type D, 
0.67 webers, and, if the grouping in single series be the 

N 


(7) n= 


best, the fact will be indicated by — becoming unity in 


n 
the general formule. For the first case, however, 
since a different value of C is used, it is always well to 
compare the numerical value of N in Eq. (6) with that 
in Eq. (2) before deciding upon the manner of grouping 
to be adopted. It must not be forgotten, however, 
that the explosions will probably be much more simul- 
taneous if the larger current be used. 


PRACTICAL VERIFICATIONS OF THE THEORY. 


As a practical test of the foregoing theory, a trial was 
made with a blasting battery of nine cells, consisting of 
zinc and coke plates immersed in a solution of bichro- 
mate of potash containing the usual percentage of 
sulphuric acid. The opposed surfaces were 44 x 4} 
inches, separated 4 an inch—and fuses of the type A 
were used. The constants of the battery, freshly set 
up, had been found by very careful measurement to be 
as follows—for electro-motive force 1.95 volts per cell, 
and for internal resisiance 0.15 ohms per cell; the main 
lead wires had a resistance of 0.12 ohms; F was 1.0 
ohms; and C was assumed to 1.33 webers. Under ~ 
these circumstances, Eq. (2), (3) and (4) indicated that 
the best grouping would be five series of six fuses 
each—giving thirty explosions, with a current through 
each fuse of 1.32 webers. Upon trial the whole 
exploded so nearly together that only one sound could 
be detected by the ear. 

To compare this result with a single grouping in 
series, use was made of Eq. (7); which showed that 
12 fuses could be thus exploded. As those selected 
fell a little below the average resistance, 13 were tried ; 
and they all instantly detonated, the current through 
each fuse being 1.30 webers. On trying 17, which al- 


Li 7 
22 
| 
i 
| 
| 67 
44 
33 
17 
| 
. 
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lowed a current of proved I weber to pass, 7 ex- 
ploded and ten failed. , 

Lastly, Eq. (6) indicated that in simple derived cir- 
cuit 26 fuses could be fired, with a current through 
each fuse of 0.45 webers. Trial showed this to be the 
case, but the sound was a little lengthened. On re- 
peating the experiment with 35 in circuit, none ex- 
ploded; on removing a single fuse, three others deto- 
nated; on a third closing of the circuit, the rest went 
in a prolonged volley—showing that too much had 
still been demanded of the battery. 

In like manner, six cells of the same battery were 
tried with type D; and Eq. (2), (3), and (4) showed 
that the best grouping would be nine series of four 
fuses each—giving a current through each of the 36 
fuses of 0.67 webers. On trial, they all detonated in- 
stantly, with no lengthening of the sound. If the 
whole battery of nine cells had been used, the group- 
ing would have been nine series of seven fuses each— 
giving sixty-three fuses through each of which 0.64 
webers would have passed. 

Upon comparing these results, it is evident that the 
new formule correctly indicated the best grouping. 


APPLICATION OF THE THEORY TO LarGce BLAsTs. 

It only remains to illustrate, by a practical example, 
the uses of the foregoing theory where a great number 
of mines are to be exploded; and, to give variety to the 
discussion, the capacity of a magneto-electric machine 
made by the Laflin and Rand Powder Company will 
be computed. This machine is a modified Wild, the 
permanent magnets being replaced by an electro- 
magnet actuated by a small Siemens armature which 
supplies the current for creating the magnetic fields in 
which it and the working Siemens armature revolve. 
The machine weighs about goo lbs.; requires about 
four-horse power to give 1,500 revolutions per minute 
on short circuit ; and occupies a space of 54 inches by 
14 inches by 42 inches high. I lately made a very 
careful measurement of the power of this machine, 
with delicate instruments and methods; and, for a 
range covering the usual working speed, found its 
equation to be the following, in which: 


Q = the current in webers. 

T = the number of revolutions of the armature 
per minute. 

R = the external or working resistance in ohms. 


0.02395 T 
(8) Q= 


0.043 + R 
For the proposed computation, I shall assume T = 
1,500, giving for E 35.92 volts. , is 0.043 ohms. 
Let it first be supposed that fuses of the type A are 
used; requiring for sure ignition, C to be equal to 1.5 
webers, and F, including the connecting wires, to be 1.0 
ohm. Making use of ordinary lead wires for carrying 
the current from the machine to the groups, I will 
assume them to be of copper No. 13 B. W. G., each 
500 feet long—giving, for L, say 2.0 ohm. Then, by 
equations (2), (3), (4), and (5): 
N = 70.2, or say 72 
Nn = 11.97, Or say 
n 
— = 5.86, or say 6 
N 


C = 1.48 webers. 


This result being far from satisfactory, let equation 
(2) be inspected to determine the cause; evidently, 
unless the machine or the rate of revolutions of the 
armature or the fuses be changed, the quantity L 
offers the only field for improvement. Accordingly 
let the 1,000 feet of lead wire of No. 13 B. W. G., be 


replaced by copper rods an inch in diameter, having 
a resistance of say 0.01 ohms. We ten shall find: 

N = 2704., or say 2712 

Nn = 11.97, Or say 12 

n 

— = 255.9, or Say 225 

N 


C = 1.498 webers. 


Hence, by simply subtracting 1.99 ohms from the 
resistance of the main lead wires, the number of 
simultaneous explosions has been increased nearly 
thirty-eight times, and yet a stronger current is sent 
through every fuse. 

For the last arrangement, in which alone regard 
we paid to scientific principles, we find in equation 

1): 
RI = 0.043 


nF 
L + — = 0.063 
N 


In other words, the wel!-known condition that, to 
develop the maximum power of any battery, the in- 
ternal must equal the external resistance, is approxi- 
mately fulfilled. If L, could conveniently be made 
zero, the accordance would be exact ; and, provided F 
were not increased thereby, 3,348 of these fuses could 
be exploded together. 

To illustrate the importance of carefully selecting 
the fuse, the last computation will be repeated for type 
ab In this case, with L = 0.01 ohms as before, we 

nd. 
N = 6,776, or say 6,578 
nN = 13.4, OF say 13 


505.7, Or say 506 


= 0.68 webers. 


In fine, then, this portable machine, requiring only 
about four-horse power, will supply an ample mag- 
neto-electric current to meet nearly any demand 
likely to arise in submarine blasting upon the most 
extensive scale known upon modern works of internal 
improvement. From the principle of its construction 
internal resistance is nearly eliminated, rendering it 
possible, by proper grouping and the selection of a 
suitable fuse to obtain the astonishing results indicated 
above. But even these figures may readily be 
exceeded, as is apparent from the following considera- 
tions. 

Since N increases with the square of the electro- 
motive force and diminishes with the first power of the 
internal resistance, this particular instrument is sus- 
ceptible of improvement. The armature is wrapped 
with 190 feet of a square copper rod, about 0.2 inches 
on the edge, weighing about 20 lIbs., and insulated 
with a silk ribbon. Since the electro-motive force is a 
function of the number of convolutions of the armature, 
they might advantageously be increased; and the 
foregoing formulz furnish indications as to the extent 
- which this may best be done for any particular 

ast. 

Possibly more care in adjusting the commutator 
might also be of service ; for, with Siemens’ armature, 
the pulsating currents are not so perfectly thrown in 
one direction as is generally supposed. This may 
readily be shown to the eye in any machine by an 
electrometer, or by a Thomson galvanometer and con- 
denser, using Law's method. In this manner, nil and 
even reversed currents may often be noted. It is true 
that they are of too short duration to cause vibration 
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in the needle of an ordinary galvanometer included in 
the direct circuit; but their influence upon the 
instantaneous heating of a fine wire may perhaps be 
considerable, since they evidently must reduce the 
effective electro-motive force. The Gramme type of 
machine perfectly obviates this difficulty. 


Correspondence, 


MACHINE CURRENTS AND CABLES. 


155, East 49th Street, New York, 
Dec. 18, 1876. 
Durinc the last year experiments have been made 
by the Western Union and Atlantic Pacific Tele- 
graph Companies upon magneto-electric machines, 
as a substitute for batteries. 

A question has arisen as to the action of these 
induction currents upon the cables crossing under 
the Hudson River, caused by the short circuit 
from the accidental crossing of the wires beyond 
the river, as compared with the currents from 
batteries. 

These machine-currents are of high tension, 


but in quantity are less than that of the Daniel © 


cell. They work the Morse, Stearn’s Duplex, and 
Automatic systems perfectly, and no effects have 
yet been discovered in the cables. Some elec- 
tricians, however, contend that these machine 
currents are very dangerous to the cables, while 
others claim that they are far less so than 
batteries. 

Knowing that these currents are extensively 
used in England for telegraphic purposes, and 
that you probably have the data, I beg you will 
refer me to any back numbers of the Journal con- 
taining information on the subject. . . . Or 
will you ask criticism through your columns, as I 
believe the intelligence would be gladly received 
by the whole telegraphic fraternity ? 

J. Futter, Electrician. 
[Experiments have been made in England with 

Wyld’s and Gramme’s machines, but not with 
such success as to justify their practical adop- 
tion. The objection was principally one of ex- 
pense. The currents produced were, however, 
the reverse to those obtained in America; the 
quantity was very great and the tension low. 
Many circuits were worked from the same ma- 
chine. They are not likely to supersede bat- 
teries for telegraphic purposes. A battery is so 
completely within control. Currents of high 
tension are quite inadmissible where under- 
ground wires or cables are used. They are sure. 
to generate and open out faults. 

The immense advantage of a battery consists 
in the power it gives the engineer to suit his cur- 
rents to his circuits. No magneto machine can 
do this. In England a greater electro-motive 
force than 100 Daniell’s cells is rarely or never 
used.—Ep.] 

THE MAGNETISATION OF LIGHT. 

(Apropos of Article on the Gramme Machine, No. 93, 
page 322.) 


Tue discovery by Faraday, in 1843, of the 
 Magnetisation of Light,” was a real and beauti- 


ful discovery, even though posterity has atl 
modified the terms and ideas of the original die 
coverer. 

Faraday, in contending against the simpler views 
of Pouillet, mystified both himself and others up 
to the present date, by an argument which, very 
curiously, the above explanation of the Gramme 
clearly rectifies. 

The contention was that neutral bodies, in turn- 
ing, deflecting, or rotating the plane of polarisa- 
tion, did so to the right or left, in obedience to the 
direction of the ray of light; whereas with polar 
substances (heavy glass under polar constraint) 
the affection was independent of the ray’s direc- 
tion, and could only be reversed by a change of 
the magnetism. 

It was, of course, perfectly normal, that a solu- 
tion of sugar, or turpentine, turning the plane to 
the right in one direction, should turn it to the 
left on reversing the direction of the ray; because 
properly viewed, they would both alike be right- 
handed affections, as viewed from the sending side. 

Nor is the other case one much less normal 
when the induced polarity of the substance is 
fairly taken into account. 

Let a positive current, with a given direction of 
the polarised ray, determine an affection to one 
side, then on reversing the direction of the ray, 
the affection must inevitably be on the same side; 
but if one be a right-handed affection, the other 
must be a left-handed one, as viewed from the 
sending point of the ray. 

The subject is complex, and it may be difficult 
to correct a long-established confusion; but any 
reader of the Gramme paper will, I think, clearly 
understand the necessary distinctions; and see 
that the argument, as restated by Prof. Barrett, 
is mistaken and invalid. 

The truth of the matter is, that up to 1843 it 
was well known that light was variously affected 
in passing through different media; and since that 
date, that the effect of some crystalline and other 
substances can be artificially imitated by bending, 
or simple pressure, by magnetic or electric ten- 
sion, &c., &c., but to follow the mathematical 
metaphysics, now so fashionable on these subjects, 
is quite beyond my power. 

Sam. E. Pui SEN. 


QUERIES. 


Which magneto-electric machine, small size, gives 
the best results for quantity—size, weight of wire, 
» and cost considered—of these: Ladd’s, Siemens’, or 
Gramme’s? 

Thave made a machine after the principle of Siemens’, 
in which I have used a back iron plate, common to all 
the magnets. 

I have ten magnets in the top and ten in the bottom 
row, each 3-4 X 3-16, and 3-8 apart. The armature is 
cylindrical, and wound with No. 16 silk-covered wire. 
On the end of the cylindrical armature is a commuta- 
tor, properly insulated, for reversing the currents, but 
when I turn the machine at 300 revolutions of the 
armature per minute, I can get no current. 

Where can the fault be? 

If I want to remagnetise a battery of magnets, as 
before-mentioned, how should I do it? 


E. P, 
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